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Table 15. Station summary of chemistry, toxicity and benthic community results (** not used in station evaluations due to water
quality exceedances, SY= screening values, see text for complete descriptions).

Station ERLrrEL Repeat Single
Number Station Sediment Chemistry Exceed. Tissue Chemistry Tox Tox 8enthics Comments

I\G in lop l)51~'U tOl' th~ Slal<.:

LM W PAils in top tJ5% for the stal~
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1002M.0 PORTO BODEGA MARINA ERMQ=0.214 II X Transilional
10006.0 1l0DEGA BA Y-MASON'S MARINA 5 PEL excoedan«s ~ X Undegraded

14001.0 EUREKA WATERfRONT- II STREET ERMQ=0.243. PELQ=0.52M M >EPA SV for PClls & MW value lur CU X Undegraded

14002.0 EUREKA WATERfRONT J STREET 10 PEL eH«dan«s M >EPA SV for PAils & MW values for CU & 110 X Undegraded

1001~.0 II. BAY-COAL/OIL/GAS PLANT PELQ= 0.4M2 6 Undegraded Lindan~ \Il top 90% of the state

10007.0 BODEGA-SPUD POINT MARINA 3 X Transitional Toxic onc~ in both and SDI I~sts

10017.0 ARCATA IlAY-EUREKA SI.. 6 X Transitional
10023.0 II. BA Y EUREKA STORM 23 6 X Undegraded
10040.0 UNCONTAMINATED SITE-33D 4 X Transitional

10016.0 ARCATA IlAY-JOLLY GIANT SI.. 10 Transitional

1001M.0 II. BAY-UNION OIL PLANT 6 Transitional

10021.0 II. BAY-CIIEVRON TERMINAL 5 Transitional
14004.0 DA VENPORT MARINE ~ Undegraded

15001.0 II. IlAY-IiALBERSON SIiORELINE 4 Transitional

:';.;;i£I:Iiz~;I~:L.~~~'~~t~f!~;U!thfn"':r~to]!ll~b~m.i!i:YL~g!tll'i!r~Y~I:!!.~~!!S~Kiw~I£l;!I!;':;ci!!!!!!):;{Hm9;~~£!i~F!tl!!~if~mm!!~~lIit~~~J!ik"ki~i-{':iii;k2.iid,j~tiJ__
10004.0 ARCATA BAY-MCDANIEL SI.. 5 X toxic R. ubrullius lest; but ~O% fines
10020.0 II. IlAY-OLD PAC. LUMIlER SITE 7 X
10032.0 MOUTII 01' ESTERO DE SAN ANTONIO X
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10025.0

10037.0

ARCATA IlAY- JOLLY GIANT NORTII

II. IlAY Il00KTON SI..

II. BAY-MOUTII Of ELK RIVER

4
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4
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ESTERO AMERICANO-VALLEY fORD

ESTERO DE SAN ANTONIO-VALLEY F
UNCONTAMINATED SITE-33C

SALMON CREEK-34L

RUSSIAN RIVER MOUTH SMW 280.0
ARCATA IlAY-MAD RIVER SI..
II. BAY fiELDS LAN[)JNG

MOUTII Of ESTERO AMERICANO

SOUTIIPORT CIIANNEL-33B
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toxic M. edulis test; bUI exceeded NII3 by 4.2X

tuxil.: M. edu/i.)· h:st; but C'x.cc:C'dc:J NIl3 by 4.7X



Table 14. Sample ,ummary llftllxicity, sedimel1l chemi,try exceedance" belllhic indices re,ult,. Gnly tho,e bioas",y protocols which showed

toxicity are hsted. Complete results are listed in the appendices (shaded ,urvival indicates samples which were toxic; nla indicates no chemtcal analyses)
Sf~liun % H, ubrlmiu:. E. I!lluuriu., SedtWalu M.l.'dIlJi.~· ER:\I or PEL ERL TEL Ueulhic

llIuubcr Sialioll WORt; (hit: Fiut's TOe sun'ival suni\"al (1IInTu\. ponmatH [:l.ct't:danct:s I::IUIO rELY E.\C. Lu:. ludict's

10004.0 ARCATA HA Y-,\ll"UANIEl SI. 304 1I/30N2 '!O.O 0.5~ '.66 Cr,Ni 0.112 0.226

I UU05.U J<USSIAN RIVER ;"IUUTH S,\IW 201),0 305 2125Jl)J 4~.U U,l)l) lJ2 NT (O.UU'!) n/a n/a n/a lila Iva

1UUU6.0 BUDELlA HA y ·:'o.IASON'S :\1 ..\KlNA JU(l 2/25NJ 9~.O 2.UU Ni,I\CI::, FLA. P!lN. PYR U 175 U.335 ~ '!

IUUU6.U HOOEt,A ~iA y -MASUN'S ,\-IAKINA RLI'1 1350 6/14N4 96.7 3.44 n/a n/a nJ<.l n/a n/a

IOU06.0 HUU[liA HA Y·:-"'lASUN'S .\IAIUNr\ REP~ 1351 6/141'!4 1)4.1 3.5U n/a n/a ilIa ilIa ilIa

10006.0 HuDEl,A HA Y-:\lASON'S ,\IAKINA KEP3 1352 6/141'!4 '!~.5 3.5~ 75 Ill, ilia n/a n/a ilia

I UU06.0 HUDEl,A BA Y ;\IASUN'S ;-"'IARINA 16~2 t2/6/96 l)l:;.1J 3.34 .. 57 NT Ni U.165 U.312 '! 0.7

1UUU70 BUUUi,\ HA Y ·SPULJ PUINT .\I:\KINA 3U7 2125/1)3 270 I.UU W n/a n/a lila Il};J n/u

IOUU70 BUD[ljA·SPUU PUINT .\IAKINA KEI'! 1353 (11311)4 IlJJ'S U.43 X6 ilIa IlJa nJa n/a n/a

10007.0 BUD[liA·SPUU PUINT .\IARINA REP~ 1354 6/131lJ4 17.1 0.4~ 75 1\1, ilia Itla ilIa n/a

10007.0 BOOH;A·SPUV PUINT .\IARINA REPJ 1355 6/13/'!4 15.2 0.35 '!I nJa ilIa Ilia Ilh..l ilia

10007.0 BODEtjA-SPUD PUINT ,\IARINA 16~3 12J51lJ6 16.7 U.64 56 Cr U.0'!5 0.1~7 2 U.u

1UOl50 ARCATA BAY·,\IAD RIVER SL 315 1l/3UilJ2 60.U (lu5 ~ I 1\/, w'a It/a llJJ It/a

IUUluU :,l<.l·XI':\ B:\ Y,]l)L.1. Y ld:\t"l:il. J 1(, \1/3U/92 (ll.O 0.75 7~ l'r. Ni U.153 U.JUI 10

II)UI6.U :\Kl'ATA BA Y-JULL Y (iIANT St. 15~U 4/1~/lJ6 7LJ.S 2.6~ W Cr, Ni U.I~~ 0362 IU U.S

IUUI7.0 ARl'AT:\ BA Y-EUREKA Sl. 317 IIJ2'J1'J2 :;X.U U.77 67 Cr. Ni U.121 U.242

I UU 170 AKt XfA IiA Y·[UKEK,\ SL 15~ I 4il7/96 ~lA 1.47 77 Cr. Ni 0.151 U.JUS U.S

I UU I~.U " I:HY-UNIUN (>lI.I'LAN'] J Ie 11/2lJjl)1 Ho U76 '!4 Il,'a ilIa lila Ill'l

I UU 1~.U H. BA Y·UNIUN OiL PLAN'] 15c4 ·.4117/'-)6 79.3 1.71 :; I Cr, Nl 0164 V.30U (J.t)

I UOI'!U " U,\ Y.l'l,AL.,UIL:,;AS I'LAN'] 3llJ I 1J1'JI'-J2 72.U U.G5 :;2 n/a ILl:.! nl:.! 1I!:J

IUUIlJ.U II IiAY·l'UAL.I()II.'l;:\S /'L,\N'J 1442 2/15195 l't'. Ni, f..,lNP2 ll/a nJa

IUOI'!.U H, BAY-l'(JAL:UIl;l;,\S I'!.:\N·[ 15:;3 -i/17Jl.J6 72.1 1.73 ')4 Cr. Ni, li(\dall~ 0.14j 0.4~2 U.lJ

10020.U H. BAY,Ul.D PAt LU.\WEK SITE 320 j 1/2l.JJY2 '3.0 0.70/5", 7!L,:s Cr. Ni 0.111 U.225

IOU2U.0 H. HAY, OLD PAC LU.\WEK SITE 1444 2/15/\)5 Cr. Ni, MNP2 n/;,j n/a

IOU21.U H. IiAY-UIEVKUN lEK~IINAL 321 IIJ2lJJlJ2 SU.U U.5b 76 Cr. Ni 0.114 u.237

IUU21.U U. IiA. Y-CHEVKON 'I EK~lINAL 15S2 4117/96 76'! 1.lll ~6 Cr, Ni, lindane 0.112 U.312 U.4

10022.U HU.\I!:iUUH!:iA Y EUKEK." S~1,2~ 144~ 2JI5JlJS Cr. Ni, MNP2 ilia It/U

IUU23.0 II. bA Y EUREKA STUK.\I 2J 323 1l/2lJ1lJl 67.U 1.00 Cr, Ni U.137 U.274

10U23.U H. BA Y [UKEKA STUKM ~3 1571) 4/17N6 36.1 U2 \)2 Cr, Ni 0.12l) U.26~ U.lJ

I UU24.U 1-1, li:" Y FIELUS LANUINlj 31-i 11I2YNl 75.U 0.60 ~6 uJ:J Ii/a ILIU II/a llJu

I UU25.U II. !:S.'" Y IIOUKTUN SL J25 IlfJlJ/lJl lJ-t.U U.54 W Cr, Ni 0.IU7 U.22U

• (interstitial unionized ammonia values for M. ~dulis (mg/L))



IV. CONCLUSIONS

Sediment quality guideline values were used for comparison with chemical concentrations found
within the North Coast Region. Chromium, nickel, PAHs, and lindane were found most often to
exceed ERM or PEL guideline values. Due to relatively low chemical concentrations within the
region, ERL and TEL guideline values also were used to provide a more relevant comparison to
the chemical composition of the North Coast Region. Copper, mercury, and zinc were found
most often to exceed ERL and TEL guideline values. Although ERL and TEL values are
considerably lower than ERM and PEL guidelines, multiple exceedances of ERL and TEL
guidelines may indicate possible impacts on the relatively pristine environment of the North
Coast Region.

The upper 90th percentiles, for sediment quotient ranges, for the North Coast Region were
ERMQ>O.201 and PELQ>0.422. These values are significantly lower than other summary
quotient values calculated for the state (i.e., San Diego 90th percentile ERMQ>O.85 and
PELQ> 1.29). Nevertheless, this is to be expected because the North Coast is not as heavily
populated or industrialized as much of California. It should be noted that lower summary
quotient values should not be used to infer that chemical pollution does not exist at discrete
stations within the region. It should be noted that in contrast to the mitigation approach
employed in more urban/industrial coastal regions, prevention and prohibition are the primary
approaches employed in the protection of the relatively unpolluted coastal resources of
California's North Coast. Therefore, any anthropogenic pollution is of great concern.

Tissue samples were collected from 10 stations and were analyzed for a variety of chemicals.
Samples included both resident and transplanted mussels, oysters, crabs and polychaete worms.
When applicable, relevant SMWP data were reviewed for chemical contamination and provided
supplemental information about stations. In general, measured tissue concentrations of organic
coNaminants....s.uch-as..pesticides, BTEX and TPH, ~ere below detection limits 2 indicating
relatively low levels of tissue contamination in the North Coast Region. However, some trace
metals were detected in patterns similar to those found in sediments. Metals that were detected
in both sediments and tissues included chromium, nickel, copper, and mercury.

Toxicity within the region was examined using a variety ofbioassays. Twenty-nine of31
stations sampled were tested using solid phase amphipod survival tests. Of these stations, 9 were
toxic at least once using either Eohaustorius or Rhepoxynius; amphipod survival ranged from 38­
99%. Stations shown to be toxic were scattered along the northern section of the Eureka
waterfront, at the northern most station in Arcata Bay, and at the three marinas in Bodega Bay.
All samples that were toxic, and had synoptic chemical analysis performed on them, had at least
one ERM or PEL exceedance and at least 3 ERL or TEL exceedances. However, multiple
regression analysis of data from throughout the region showed no significant relationships
between amphipod toxicity and chemical concentrations.
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Benthic community stmcture within the North Coast Region was analyzed using a Relative
Benthic Jndex. The low and high ranges of the index indicate the relative "health" of a station
compared to other stations within the data set and was used to classify stations as degraded,
transitional and undegraded. The RBJ for the North Coast ranged between 0.4 and 0.9 and none
were classified as degraded. Nine stations were classified as having transitional benthic
communities. These stations were scattered throughout the study area, particularly in Bodega
Bay. The three undegraded stations were located on the central portion of the Eureka Waterfront.
Due to the relatively low pollution levels in this region, and the small benthic community sample,
size specific patterns or relationship between sediment chemistry and RBI values were not found.

Five stations, Porto Bodega Marina, Mason's Marina, H Street, J Street, and Humboldt Bay Coal,
Gas and Oil Plant were distinguished as stations of concern or interest for the region. These
stations exhibited greater level impacts of toxicity, greater chemical concentrations, or biological
impacts compared to the remaining 3 J stations analyzed in the region, and correspond with issues
of regional concern.
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